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Description 

Retd of the invention 

[0001] The present invention Relates to eldctrolumi- 
nescent (EL) devices, in partlcularto electrohjnninesoent 
displays 

Background Art 

[Q002] Electrolumlnescance is the emission cS light 
from a substance under electrtc-fietd excitation 
[0003] Phosphor electroli^inescence was cfi&cov- 
ered and documented in 1936, but it was not until the 
1960*s that GTE Sytvania received a patent for an EL 
powdar lamp However, the short RFelimes (around 
SOOhrs) of auch devices limited their us© Work carried 
out in the 1980*6 revitalised the powder EL lamp and In 
1990 the Durel Corporation demonstrated a flexTole EL 
phosphor device that was incorporated into a LCD fiat 
panel display as a bac)<l)ght T?ie manufacturing tech- 
nique involved encapsulating the phosphor powder par- 
ticles in glass beads and sandwiching the powder, which 
is held In a dielectric matrix, between hwo electrode An 
AC voitage was applied to the electrodes to stimulate 
emission. In this way. the thick film phosphor lamp was 
made a commefdal raality 

[0004] A typical, known thidc-film {or powder) phos- 
phor EL device IS shown in Rgure 1 and comprises a 
light emitting materia! 3 In a dielectric matrix 6, sand- 
wiched bolween two conducting etectrodes 1 , 6 The 
light emitting compqnent (the 'emitter*) Is phosphor, typ- 
ically a zinc sulphide (2nS) powder doped with manga- 
nese (Mn). TVpfeally, silver- (Ag), or graphite-loaded 
screen-printabie inks, and incfium tin oxide (ITO), which 
is a transparent conductive material, are used as the 
efectfodes When an AG voltage te applied between the 
etectrodes, the emitter breaks down and conducts cur- 
rent The current excites the manganese Ions, which 
give off light 

£0005] It Is known to construct lamps from E L material 
The benefits of phosphor EL lamps are that they can l>e 
made very thin (<0 3mm); they are Rat, fully flexfele 
when applied to a Hexiblo plastics substrate; they are 
rugged, have a wicte viewing angle, can be made quite 
cheaply, can be made in low volumes using simple tech- 
niques, and give off very little heat when emitting light 
Typteally, EL lamps are used for bacldlghllng LCD dis- 
plays (e g watches, mobile phones, etc ) and inscru- 
menX panels 

[0006] !t is also known to reduce nrjoisture ingresslon 
into EL lamps, v/hich would othenwise degrade the ZnS 
and greatly reduce the sen^ice life of the devtee. by the 
technique of microencapsulation, where the individual 
phosphor partfcles 3 are coated in glass or ITO 4. 
[0OO7] Phosphor EL lamps can be dc-drwen by low 
voltage circuits (1 5-5V) by using inverters and inductors 
generating AC voltages of, for example, 100 to 300V 



ipeak to peak) at frequencies of 50 to 10,000 Hz These 
EL devices can generate luminances of 10- too cd/m^ 
Specific lamp/driver arrangements will deliver a lamp 
half-life of between 3,500 and 1 0,000 hrs EL lamps are 
5 used when an application indicates a need for soft, uni- 
fom^ Rght emission with a wide viewing angle, operating 
over a wide temperature range (-40'C to +70=0, with 
vibration and shock resistance 
[0008] In the recent development and commerciatlsa- 
10 tion ol the phosphor EL lamp, much effort has been ap- 
plied to making brighter phosphors which emit more 
even Sght and which have extended usable lifetimes in 
many cases this has ted to refinement of the drive strat- 
egies to find a match of drNe frequency with voltage 
15 [Q009] Most recently, the market for EL lantps has in- 
creased as they have become more widely available 
with the declining cost of the components (specifteaMy 
the ITO coated polyester substrate), and with an In- 
creasing awareness of EL lamps amongst Industrial de- 
20 signers Their use for LCD backlighting has ted to the 
proSf eration of these devices, but newer markets of au- 
tomotive dashboard lighting and white goods keypad 
lighting Took certain to make the phosphor EL lamp a 
real nr^ss marital component In the future 
25 [0010] Known EL lamps require a transparent con- 
ductor through whtoh Sght is emitted 
[0011] Mhough a range of alternative transparent 
conductors have been tried (including, trwisparent con- 
ductive pcrfymers and screen printed ITO), at present 
30 there appears to be rro alternative to the fTO coated sub- 
strate This transparent conductor must be coated onto 
atransparent substrate using a proprietary process and 
this is an expensive part of the device (accounting for 
up to 50% of the production cost) 
ss [001 2] Apart from expense, there are other problems 
relating to the use of a transparent electrode coating: 

• Inorderto getflne resolution In apjtorart lamp used 
as a display, areas of the rro conductfon layer must 
40 be removed to produce an electrode pattern using 
eSher laser oblation or an etching process, further 
adding to the cost of manufacture. 

- The need for a transparent substrate and transpar- 
ent conductor limits the application poesibillties 

45 - The ITO Is not a good conductor and therefore re- 
quires high current densities to enable such a de- 
vice to function acceptably 

- Using two different processes to create the top and 
bottom electrodes creates registration difficulties, 

so whch become critical when fine resolution devfces 
are manufactured 

[0013] The present Invention at least in its preferred 
OTbodiments ainns to provide an EL lamp or display 
95 whteh overcomes at least some of the drawbacks of pri- 
or art EL lamps and displays 

[0014] The present invention at least v\ its prefen-ed 
embodiments further aims to provide an EL lamp ordis- 
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3 EP10{ 

play which does not require the use of a transparent 
etectrode and which is relatively easy and cheap to pro- 
duce 

[0015] US-A-5 334- 539 discloses a method of fabri- 
cating polymer-based light-emitting diodes DE-A-2S 56 
014 discloses photosensitive arrangsmenls of semicon- 
ductor devices. 

Summary of the invention 

£Q01 6] Viewed from a first aspect, the present inven- 
tion provides fin electroluminescent itiuminating means 
comprising an elaclroluminescent substance having at 
least one surface Irtxn which light emission is intended 
andapluratlty of electrodes positionedsubstantialty par- 
allel to the surface(a) of the etedrolumlneacent sub- 
stance from which light enfesion Is intended so as to 
cause, in use, an appropriate fi^ of radiation in the 
electroluminescent substance, wherein at least a por- 
tion of at least one of the surfaces of the electrolumines- 
cent substance from which light emission Is intended is 
not covered by any of the plurality of electrodes whereby 
Intended light emission does not need to pass through 
the material of an electrode 

[001 7] The invention elegandy solves the problem of 
creating a simpler and cheaper EL Samp or display by 
obviating the need for expensive transparent conduc- 
tors such as no. 

[0018] The invention also eliminates the need for a 
laminated electrode structure incorporating a transpar- 
ent conductor as one of the lamina 
p)019] The electroluminescent illuminating means 
may be incorporated in an electroluminescent device 
such as an EL lan^ In a prefen-cd arrangement, how- 
ever, the electrolaflTtfnescent illuminating means is incor- 
porated into an electroluminescent display device An 
electroluminescent deplay device will generally com- 
prise at least one region, for example a layer, of etectro* 
luminescent material arranged between at least on© prV 
maiy electrode and a plurality of secondary electrodes, 
whdrein the secondary electrodes are arranged to be 
selectively electrically energised to cause selected por- 
tions of said electroluminescent material to illuminate, 
and thereby convey information 
[0020] Viewed from a second aspect therefore^ the In- 
vention provides an electroluminescent display device 
comprising at least one region of electroluminescent 
material arranged between at least one primary elec- 
trode and a f^urafity of secondary electrodes, v/herein 
the secondary electrodes are arranged to be selet^iveJy 
electrically energised to cause selected portions of said 
etectroluminescent rnaterial to illuminate, and thereby 
convey lnfonr*alion The device preferably comprises 
electroluminescent material in tbefonn of a powdered 
phosphor In a dielectric carrier, for ©cample a microen- 
capsulated phosphor, also known as a thick-fiSm EL 
phosphor 

[0a21] The primary and/or secondary electrode may 
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be formed on a printed circuit board, for example at the 
same time as the conductive tracks are applied to the 
PCB substrate The region of electroluminescent mate- 
rial may also then befonnod on the PCB sutistrate and 

5 further electrodes applied as necessary In this way an 
electroluminescQnt device may be fomied integrally with 
a printed circuit board in order to achieve a particularly 
convenient electronically-controlled flfciminatlon device 
or illuminated display, for example 

10 [00221 Viewed from a third aspecttherefore the inven- 
tion provides an electrolunrilnescant device comprising 
an electroluminescent material arranged between two 
electrodes wherein at least one of said electrodes Is 
fomned as a conductive track on a prErted circuit board 

19 As explained above, both electrodes may be fomned as 
conductive tracks on a printed circuit board The printed 
circuit board may comprise additional electronic compo- 
nenlsfor controlling the etectroluminescent devfoe This 
Invention extends to a method of making an electrolu- 

20 minescent device as described above 

[0023] In a particularly convenient GOTangem^t, the 
pofitons of electroluminescent materia! are arranged In 
the fonfn of a segmented display, such as a seven seg- 
ment cfisplay 

25 [D024] Segmented displays per se are known Typi- 
cally, segmented displays are used as alpha-numeric 
displays where segmented blocks are arranged in ar- 
rays so that it is possible to display Intfividual characters 
with the minimum of addressable areas The seven seg- 

30 ment display, shown for example in Fgure 4. is an ex- 
ample of such a display whfch uses a small number of 
addressable areas and wh ich can be used to display the 
Ar^fc numeral set Such seven segment displays are 
wklely used in almost every application where numsrical 

35 display is necessary 

[0025] In the prior art the segments of such a display 
are made up of light emitting diodes (LEDs) or address- 
able nquld crystal (LC) areas 

[0028] In the case of LED displays, the display is con- 
40 structed by positioning and fixing a number of diodes 
(typicafiy. within a plastic moulding) and connecting 
them to a controlled power suppJy, so that each may be 
m 9 or unlit 1 0 (see figure 4) Alphanumeric characters 
are c£splayed by lighting certain patterns of diodes 
4s [0027] In the case of the LC material the segmented 
areas use the liquid ciystal's nematic phase change 
properties, coupled with a polarising layer, to alter the 
light transmlssfon quality of a designated area of the dis- 
play The display Is backlil either by reflected InckJont 
50 light, transmitted light or by an artificial light source 
placed behind the di^lay area Alphanumerte charac- 
ters are displayed by the contrast between the light arKi 
dark areas of the display 

[002B] Drawbacks of prior art segmented addressa- 

55 ble dlsp^ys include: 

LEDs or other lamps are expensive to make 

It ts expens ive to locate LEDs and other lamps with- 
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fn a plastic moulding 

LEDs do not give high resolution and so limft the 
size of the characters of an alphanumeric display 

- LCDs are expensive because tJiey have sensitive 
production processes that demand a high level of 
precision and they require glass substnates This 
expense nfieans that the production of such dispJays 

only commerolaDy viable at mass production vol- 
umes 

• LCDs have a narrow viewing angte as a result ot 
their nematk; moda of operation. 

- LCDs need to be backitt for dark field applications 

- LCDs oft^ need to be driven actively Viewed from 
a fourth aspect, the present Irrvention provides an 
addressable segmented display which comprises a 
pturainy of phosphor electroluminescent lamps ar- 
ranged tn a predetermined layout 

iQ02B] The Invention elegantly sdves the problem of 
creating a segmented addressable display which IS 
cheap to produce and which does not require backli^t- 
Ing 

tOOK)] The Invemion at least fn its preferred emtwdi- 
ments provides a passively drh^en segmented display 
which overcomes at least some of the drawbacks of pri- 
or art segmented dfeplays 

{0031] Thus, the invention provides displays which 
are far superior In many ways to current segmented dis- 
plays 

[0032] Further objectives and advantages of the in- 
vention will become apparent from a conskteration of 
the ensuing description and drawings. 

Brief Description of Drawings 

[0033] Some embodiments of the invention will now 
be described byway of example onfy and with reference 
to the accompanying drawings, In which: 

Figure 1 1s a schematic representation of a prior art 
^ectrOtuminescent lanp; 

Rgure 2 is a schematic representation of an eleo- 
trolumlnescent lamp according to a first embodi- 
ment of the Invention; 

Figure 3 is a schematic representation of an eleo- 
troluminescent tamp according to a second embod- 
iment of the invention; and 
Rgure 4 Is a schematic representation of a seven 
segment cflsplay 

Detailed descrgstion of exemplary embodiments 

[0034] Figure 1 shows a typical prior art EL lamp The 
^sential elements of the lamp are electroiumlnescent 
particles 3, such as phosphor, which are held betv/een 
two electrodes 1 , 6, one of which is a transparent elec- 
trode 6, often refen-ed to as ITO The particles 3 may bo 
encsqpsulated !n glass or ITO beads 4 and held In a di- 



electric matrix 5. A further layer of cfieiectric 2 may be 
provided In order to avoid short circuiting problems and 
the whole lamp is laid out on a substrate 7 of some sort, 
typlcaily glass or plastics When an electric field is 
5 present between the two electrodes 1 , 6, the EL lamp 
emite light 8 

[0035] In the following, phosphor is used as an exam- 
ple of an electroluminescent material. The person 
skilled in the art wiB appreciate that many other sub- 
10 stances may be used for the same purpose wthout de- 
parting from the invention 

[0036] Also, in the following, the Invention Is de- 
scribed according to two partteular embodiments Given 
the teaching of this docun^ent, the person skilled in the 
art wouW think of a large numt)er of atlernalive embod- 
iments which are with&i the scope of the invention 
[0037] In a first embotSment of the invenfion, instead 
of creaflng the electric field behween two planar elec- 
trodes as in the prior art (see Figure 1 ), the electric flekf 

20 is gen^ated laterally across a single plans between ad- 
jacent electrodes appyad to a base substrate (see Rg- 
ure 2) These adjacent electrodes may, for Instance, be 
interdigftated as shown In Figure 2 or they may be 
fonmed in another shape, as determined by the partlcu- 

25 lar application 

[0038] Figure 2 shows an electroluminescent illumi- 
nating means according to a first embodiment of the in- 
ventton An electroluminescent substance 9 such as a 
phosphor (powder film) layer or a phosphor (powder 

30 film) layer together w^h a dlelectrte sandwich layer lies 
above a pattern of two electrodes 10, 11 whfch are in* 
terdigltated and whkih, in turn, ile on a base substrate 
12 When appropriate eloctrfc signals are applied lo the 
two electrodes 10, 11, the electroluminescent sub- 

?5 stance emits light 8 

[0039] An electroluminescent illumlnatfcig means ac- 
cording to the first embodiment of the Invention may be 
produced in either a two or a three stage process: 
[0040] In the two stage process, both of Iheelectrodes 

^ 1 0, 1 1 are created simultaneously on a base substrate 
1 2 in the same operation in a first stage (e 9 by screen 
printmg, electroplating, sputtering or elch removal of a 
continuous coating), and in a second stags, the phos- 
phor layer 9 Is applied over the electrode pattern (by 

45 screen prf nti ng or a similar technk^ue) 

[0041] in the three stage process, the layer of elec- 
trodes and the phosphor layer are separated by a sep- 
arately ^>plied dielectric layer 
[0042] In either case, light created In the phosphor 

so layer is emitteddirectlyfrom/through the phosphor layer. 
[0043] Using either two stage or three stage produc- 
tion methods, when compared to the current manufac- 
turing process, the following benefits are realised: 

55 . The device may be applied to a wide range of sub- 
strates (e.g plastte, glass, wood, paper, ceramic 
etc) 

The device may be applied to the surface of a print- 
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ed circuit board (PCB) In this casa, the surface 
electrode panem is created In copper (Cu) at the 
same time, end by the same etching process that 
Is u sed to create the surface tracks of the PCB itself 
The phosphor (or phosphor/dielectric sandwich) is 
then applied directly to the surface of the PCB. 
There is no need for an ITO layer, reducing tha cost 
of the device and the complexity of structure and 
manufacture. 

Application of both electrodes at the same time and 
by the same process makes It possible to manufac- 
ture higher resolution devices without registration 
problems 

More conductive materials can be used for the ^ec- 
trodes (e g copper, silver, gold etc ) thus reducing 
the current densities needed for the acceptable 
functioning of the device 

[00441 A second embodiment Off the Invention, In- 
stead of creafing the electric fteJd between two full area 
planar electrodes (see Figure 1) and allowing the light 
to escape through the transparent top elearode 6 the 
field is generated between two planar electrodes which 
are formed so as to allow light to escape through gaps 
created In one (orboth) of theetectrodes (see Figure 3) 
[0045] Figure 3 shows an electrolmiinescent illumi- 
nating means according to a second embodiment of the 
invention An etectmlumlnescent substance 9 such as 
a phosphor (powder film) layer or a phosphor (powder 
tarn) teyer together with a dielectric sandwich layer lies 
above a first electrode 1 4 which lies on a base substrate 
12 A second electrode 13 is fomied on top of the elec- 
troluminescent substance The second electrode 13 
does not fully cover the electroluminescent substance 
9 and when appropriate electric signals are applied to 
the two electrodes, the electroluminescent substance 9 
emits light 8 'arounrf the second electrode 13 
[0046] An electroluminescent ISuminating means etc- 
cording to the secondembodiment of the Invention may 
be produced in a four stage process with all the stages 
usingthe same production memod (i d silk screen pitm- 
ing) Altarnativety such an Htunrnnating means m^ be 
produced on top of a PCB. where the base electrode Is 
formed (mm part of the PCB structure itself 
P047] In the four stage process, both the electrodes 
13, 14 are silk screen printed usnig silver or graphite 
loaded Inks, so that they sandwich layers of dielectric 
and phosphor 

[0048] Wh^e the PCB fonrrs the base electrode, the 

device Is created by silk screen printing phosphor, de- 

lectric. and the top electrode 13 directly on to the surface 

of the electrode area of the PCB. 

[0049] Further, the base electrode could be created 

using a range of different production methods; sputter 

coating, electro-plating, acid etching, spray coaling and 

offset iitho printing, for example 

[0050] The top electrode 1 3 could be applied using a 

range of different methods; sputtering, electro-plating, 
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spray coaling and offset iitho printing, for example 
[0051} This production method, when con^ared to 
the current manufacturing process, realises the follow- 
ing benefits: 

5 

The device may be applied to a wide range of sub- 
strates (e g plastic, glass, wood, p^er, ceramic 
etc) 

The device may be applied to the surface of a prlnt- 
10 ed circuit board (PCB) In this case, the surface 
electrode panern is cheated in copper (Cu) at the 
same time, and by the same etchff^g process that 
is usadto create the surface tracks of the PCB itself 
The phosphor (or phosphor/dielectric sandwich) is 
IS then appi led direct^ to the su rf ace of the PCB 

- There Is no need for an ITO layer, reducing the cost 
of the device and the complexity of stmcture and 
manufacture 

- More conductive materials can be used for the elec- 
20 trodas(eg cqop^; silver, gold etc ) thus redudng 

the cunrent densities needed for the acceptable 
fum^bning of tho devtee 

[0052] According to a further embodiment of the in- 

25 veniion a segmented adcfressable display, such as the 
seven segment example shown in Figure 4» is manufac- 
tured from Indh^ldual phosphor EL leaitps arranged in 
such a way as to form the layout of an addressable seg- 
mented dfepiay. The phosphor EL lamps may be formed 

^ by EL Illuminating mearrs as described above 

[0053] Such a passh^ addressable display can be 
made quickly and cheap^f 

[0064] The benefits from making an addressable seg- 
mented display in this way include: 

35 

- The display has all the desirable characteristics of 
phosphor EL technology, including, for example, 
ruggedness, flexifcrility, k>w cost, vajration resist- 
ance, wide choice of colours, thinness (<0 3nvn)» 

40 flexibility, self-tlluminatfon and wide viewing angle 

- The display can be made with high resolution at low 
cost. 

- The display can be siPc screen printed in a number 
of ways 

45 . The display can be made cheaply and in low or high 
volufnes 

- The display can be drhren passively 

[0055] In summaryi according to embodiments of the 
so Invention an electroluminescent lamp or display corrh 
prises a first electrode 11 on a substrate 1 2 Interdigitated 
with a second electrode 10 on the same substrate 12. 
A layer of electrolumbiescent material 9 Is provided over 
the electrodes 10, 11 The an^ngemerrt has the advan- 
55 tag© that light 8 from the electroluminescent material 
does not need to pass through either of the electrodes 
1 0, 1 1 . The substrate 12 may be a printed circuit board 
In an alternative embodiment the second efectrode is 
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providBd ov^the layor 9 of electroluminescent material 
and gaps are provided In the electrode for the emission 
of light The eiec^rolunnlnescent lamps may be used to 
fonm a seven segment display 



Claims 

1. An electroluminescent illuminating means compris- 
ing: 

- an ^ectfoluminescent substance (9) having at 
least one surface from which light emission (8) 
fs intended; and 

- a plurality of electrodes (10, 11; 13, 14) posi- 
tioned substantially paraliei to said surfBce(s) 
of the electroluminescent substance (9) from 
which li^t emission (a) is intended so as to 
cause, In use, an ^propifate field of radiation 
in the electroluminescent sidsstance (9). 

characterised In that at least one of said sur- 
faces of the electroluminescent sul:>stance fmm 
which li^t emisabn is intended is at least partially 
not covered by any of the piunaiity of electrodes (1 0, 
11 ; 1 3 J 4) whereby intended light emission (8) does 
not need to pass through the material of an elec- 
trode in order for the electroluminescent Illuminat- 
ing means to function as desired 

2™ An electrolumffiescent illuminating means accord- 
ing to claim 1 wherein said piuraltty of electrodes 
(10. 11) are applied on a single side of the eieetro' 
luminescent substance 

3. An electroiumfftescent illuminating means accord- 
ing to clahfi 2 wherein the single side of the el^jtro- 
luminescent substance on which the plurality ot 
aiectrodes Is attached is opposite to the surface ot 
the electroluminescent substance from which light 
emission (8) is intended 

4. An electroluminescent Illuminating means accord- 
ing to either of datms 2 or 3 wherein the electrodes 
form a pattern la which gaps are left between eiec- 
trodes whereby light emission occurs due to partic- 
uiar parts of the eiectroltsnlnescent substance 
which are in dose proximity to said gaps 

5. An electroluminescent illuminating means accord- 
ing to any of the preceding claims wherein the eiec* 
irodes are formed with finger-like projections and 
neighbouring electrodes are Interdlgitated 

6. An elecmjiumlnescent Illuminating means accord- 
irtg to any of the precodlng clainns wherein at least 
one of said pluraHty of electrodes is formed on the 
surface of a printed circuit board. 
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7.. An electroluminescent Illuminating means accord- 
irtg to any of the preceding claims which Is mounted 
on a substrate selected from the groi^ consisting 
of plastic and glass and wood end paper and ce- 
5 ramie 

8 An electroluminescent illuminating means accord- 
ing to any of the preceding claims wherein at least 
one of said electrodes is formed from a material se- 
10 lected from the group consisting of copper and sil- 
ver and gold 

9. A method of manufacturing an electroluminescent 
illuminating means comprising the steps of: 

15 

* creating at least one electrode on a substrate; 
and 

• applying at least one further layer of material 
on top of said a! least one ^ectrode 

20 

wherein at least one of said at least one further lay- 
ers comprises an electroluminesceni substance 
and wherein any of said at least one further layers 
of material which constitute a further electrode are 
25 created using a conductive, non-transparent mate- 
rial 

10. A method of manufacturing an elednolumlnescent 
Blianinating means accorcfing to daim 9 wherein 

30 none of the at least one further layers of material 
constitute a further electrode. 

11,. A method ot manufacturing an electroluminescent 
ffluminating means according to claim 9 wherein at 
55 least one of the at least one fu rther layers of material 
constitutes an electrode which onJy partially covers 
the at least one ot said at least one further layers 
comprfeing an electroluminescent st&stance. 

40 1 2.. An addressable segmented display which compris- 
es a plurality of phosphor electroluminescent lamps 
an^ged in a predetermined layout. 

1 3.. An electroluminescent display device comprising at 
4s least one region of electroluminescent material ar- 
ranged between at least one primary electrode and 
a plurality of secondary electrodes, wherein the 
secondary electrodes are arranged to be sele(^ely 
electrically energised to cause selected portions of 
so said electroluminescent material to iiiuminate, arKi 
thereby convey information 

14. An electroluminescent device comprising an elec- 
troluminescent material arranged between two 
09 electrodes wherein at least one of said electrodes 
is fomied as a conductive track on a printed circuit 
board 
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15. A method of making an eJectrolunrdnescent devico, 
the method Including the step of applying an elec- 
troluminescent material to a printed ctrcuit board 



Patentansprtlche 

1 , Elektrolumineszlerendes Leuchtmtttel mit: 

einer etektrolumlneszlerenden Substanz (9), 
die wentgstens eine Oberfidche zur Llchtemfs- 
slon (8) autweist; und 
• zahlreiche Eiektroden (10.11;13J4), die imwe- 
sentiichen parallel zu der Oberfl3che/den 
Obernachen zur Llchtemlssion (8) der eSektro- 
lumineszierenden Substanz (9) angeordnel 
sind. dannit be! Benutzung ein geelgrreres 
Strahiungsfeld in der ^ektrotumineezierenden 
Substanz (9) erzeugt wind, 

dadurch gekennzeiehnet; ^ss wenigstens 
sine der OberilSchcn der elekbrofumineszterarKien 
Subatanz zur Uchtemission wenfgstens teilweise 
von Reiner der zahlrelchen Elektroden (10,11; 
14,14) bedecid ist, so dass die beabsichtlgte Uch- 
temission (8) das Materia! elner Eiektrode nicht 
passieren mussi damit das elektrolumineszierende 
Lauchtmittel wie gevvilnscht funktioniert 

2. Eielctrolumlnosaerendes Leuchtmlttol gemSB An- 
spruch 1, wobei diezahlreichen EJelctroden (10,11) 
au< dinar oinzigen Seite der eleiOrolumtneszieren- 
den Substanz aufgebraoht siiid. 

3- Eleldroiumineszierendes Leuchtrrattel gemaS An- 
spruch 2, wobei die einziga Seits der eiektrolumt- 
neszierenden Si^stanz, auf der die zahireichen 
Balctrodar) angebracht sind, der Oberlldche der 
eidktroiumlneszierenden Substanz, von der die 
Ltehtemisslon (8) ausgehwi aoif. gegenuber lie^ 

4. Eleldrolumtneazierendes Leuchtmittel gemaS et- 
nam dar AnsprOcha 2 Oder 3, wobei die Elektroden 
sin Muater bSden, bei dem Lucken zwischen den 
Bektroder) freigelassen werden, wobel Uchtemie* 
sion aufgrundvonspezieilen Ti^len derelektrolum^ 
neszlerencten Substanz auftrilt, aich in utvnrttel- 
barer N^e der LCk^en bef irrden 

5. Elektrolumineszierendes Leuchtmittel gemaiB en 
nem der vorhsrgehenden AnsprOche, wobei die 
Elektroden fingerartige Vorsprunge aufweisen und 
benachbarte Elektroden mitelnanderverzahnlslnd 

6. Elektrolumineszierendes Leuchtmlttol gomaf3 el- 
nem der vorhergehenden Ansprfiche. wobei wenlg- 
stens ein© der zahireichen Elektroden auf der Ober- 
flache einer Plattna geblldat fat 
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7. Eloktroiumlneszlerendea Leuchtnf^lttel gemfiS ei- 
nem der vorhergehenden AnsprOche, das aut ei- 
nem Substrat montiert ist, das ausgewahit ist aus 
der Gruppe bestehend aus Kunstrfoff, Glas, Holz, 
5 Papier und Keramik 

S. Elektrolumineszierendes Leuchtmittel gemdQ ei- 
nem der vorhergehenden AnsprOche, wobei vvenig- 
stens eine der Elektroden aus einem Material ge- 
10 badet ist, das ausgewahit ist aus der Gruppe Ijeste- 
hend aus Kupfer, Silber und Gold 

9 Verfahren zur Herstellung einas elaktroiuminaszle- 
rsnden Leuchtmittels. wobet das Verfahren folgen- 
is da Schritte umfasst: 

Erzdugen wer^gstens einer Bektrode auf ei- 
nem SubstraU und 
- Aufbrlngen wenigstans einer w^eren Matari- 
so alschicht aul der Otserseite der wenigstens 

nan Elektroda, 

wobai wenigstens eIne dieser wenigstens einen 
wefteren Schichten elne elektrolunrenesziaranda 
25 Substanz umfasst, 

und wobei diejenigen dor wenigstens einen weite- 
ren Materialschlchten, die eine weltere Elektrode 
bilden, unter Verwenc^ng eines leitfdhigen, nicht* 
transparenten Materials, gablldet werden 

30 

10. Verfahren zur HersteJIung eines elsktrolumineszie- 
renden Leuchtmittels gemSB Anspruch 9, wobel 
keine der wenigstens einen wejteren Material- 
schtehten elneweltane Elektrode bitdat. 

35 

1 1 . Verfahren zur Herstelhjng eines elektroJumlneszie- 
renden Leuchtmittels gemaB AnspriKh 9. wobei 
wenigstens ei ne der wenigstens einen walteren Ma- 
terlalschichten eine Bektroda blidet. welche die we- 

40 n^ens etna der wenigstens einen walteren 
Schichtan, die eine eiektrolumineszierencte Sut>- 
stanz umfasst, nurteHwelse bedecKt. 

12. Adressierbare, ^egmentierte Anz^e, dfe zahtren 
49 die elektrolumineszierende Phosphorlampen um- 
fasst, die in einem bestimmten Layout angeordnet 

sind 

13. Elekuoluminaszlerendes Anzelgevorrtehtung, die 
so wenigstens einen Bereich aus elektrolumineszia- 

rendem Material unnfasst, das zwischen wenigstens 
einer Primareiektrode und zahireichen Sekundar- 
etektroden angeordnet ist. wobai die Sekundaretek- 
trxjden so angeordnet sind, dass sie selektiv elek- 
55 trisch angeregt werden konnen, um ein Auf leuchten 
von bestrmmten Atischnitten dea elektrolumines- 
zierenden Materials heivorzurufen und dadurch In- 
forrrstion zu Qbertragen 
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14. Elsktrolumineszierende Vorrichtung das eln elek- 
trolunnineszlerendes Material umfassl, das zwh 
schen zwel Elektroden angeordnet ist. wobei we- 
nlgstens ©ine dar Elektroden als Leiterbahn auf el- 
ner Plaline ausgebHdet ist 

15. Verfahren zur Herstellung einer etektrolumineszie- 
r&nden Vorrk^tung, wobe? das Verfahren den 
Schrrtt umfasst eln elektrolumineszierendes Mate- 
rial auf ein&r Pfatlne aububiingen 



Revendications 

1. Moyens d'ddairagd 6lectroluminescent& 
comprenant : 

- una substance diectrotumhescente (9) ayant 
au nroins unesurfac© apart'irde laquelie remis- 
sion de lumlfere (8) est supposes sa fair© ; et 

- una pJuralitd d'^lectrodas (10» 11 ; 13 ; 14) po- 
sitlonn^ de manlSre ssnstotement paraJfele 
par report k ladlte (auxdites) surface(s) de la 
substance ^Jectroluminescsnte (9) a partir de 
laquelle (desqueiles) remission ds lumifere (8) 
est suppose se faira d© maniere a creer, lors 
de I'utiKsatiori, un champ de rayonnement ap- 
propria dans la substance ^ectroluminescente 
(9); 

caractsrises en ce qu'au moins I'une desdi- 
tes surfaces de \& substance ^iectroiuminescente & 
partir deaquelies I'^mis&ion de iumidre est suppo* 
s6e se faire est au moi ns partleltement non recou- 
verte par n'iffg>orte quelle Electrode panml la piura- 
IKd d'^lectrodes (10. 11 ; 13, 14), moyennant quel 
remission da luml&re souhaEtde {S) n'a pas besoin 
de passeriLtravers le mat6rtaud'une6)ectroddpour 
que lee moyens d'dclalrage diectroluminesoents 
tonctlonnent comma on ie souharte 

2. Moyens d'^dairage 4lectroluminescents selon ta 
revendlc^cn 1, dans lesquets ladite p&jrains 
d'6lectrodes (1 0, 11 ) est appKqu^e sur un seul c6ld 
ds la substance 6tectrolumiT»eaeente 

3. Moyens d'^dairage electroluminescents selon la 
revendication 2, dans lesquete le seul cdt6 de la 
substance ^ectroluminescente sur iequel la plura- 
lUe d'^lectrodea est attach6e est oppose ^ la surfa- 
ce de la substance ^iectroluminescente ^ partir de 
taquelle T^isston de tumi&re (8) est suppos^e se 
faire 

4. Moycrts d'eclalrage ^lectroiumlnescenta seion ia 
revendication 2 ou 3. dans lesquels las electrodes 
torment un motif dans fequel des espaces sont lab- 
ses entre les ^edrodes, moyennant quoi {'emission 



do {umi^r© se fait en raison de parties particu litres 
de la substance electrolumlnescente qui sont trfes 
proches desdits espaces 

5 5. Moyens d'eclalrage ^tectroluminescents selon 
tune quelconque des revendlcatlons pr6c6dentes, 
dans lesquels les electrodes sont fomn6es avec des 
saillles en forme de dolgts et des Electrodes voisi- 
nes sont interdigitees. 

to 

8.. Moyens d'Sclarage electroluminescents selon 
rune quelconque des revendications prec^dentes, 
dans fesquels au moins une elactrode parmi ladlte 
pluralft^ d'dlectrcctes est fonmee sur la surface 
f9 dtune carte de dncut im prime 

7 Moyens d'Ecl^ga etectrotumlnescents selon 
rune qi^conque des revendicadHons pr^dentes, 
qui sont months sur un substrat sdlactionnd pamni 

20 \e groupe se composant du plastique, du verre. du 
bois. du papier, et de la ci&ramique 

8 Moyens d'eclalrage 6lectro)uminesc^ts sefon 
rune quelconque des revendications precadentes, 

25 dans lesquels au moins une des electrodes parmI 
Indites electrodes ostformee a partirdHjn mat^riau 
selection n 6 parmi le groupe se composant du cul- 
vre, de I'argent, et da Tor 

30 9 Proc6d6 do fabrication de moyens d'eclalrage 6leo- 
troiumJnesconts comprenant ies dtapes consistant 

cr^er au moins une Electrode sur un substrat ; 
35 el 

appliquer au motns une couche supplemental- 
re da materiau sur la partie supSrieure de ladite 
au moins una Electrode 



40 dans Iequel au moins une couche parmi ladite 

au mains une concha suppi^entaire ccmprend 
une substance eieclrduminescente et dans Iequel 
n'mporte quelle couche parmi ladlte au moins una 
couche suppiementaire de materia qui constitue 

45 une^ectrodesuppldmentalre estcreee an utilisam 
un materiau conducteur non transparent 

10., Proc§d6 de fabrication de moyens rfedairage elec- 
troluminescents selon la revendication 9, dans \&- 
50 quel aucu na de la au moins une couche suppiemen- 
laire de materiau ne constitue une electrode sup- 
plemental re 

1 1 . Precede de fabrication de moyens tfedairage efec- 
55 troluminescents selon la revendication 9, dans Ie- 
quel au moins une couche pamii lacfite au moins 
une couche supplemental re de materiau constitue 
une electrode qui ne racouvre que partiellement la 
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au moins une couche parmi Jadfte au molns une 
couche suppl^mentaire comprenant une substance 

6lectrol umi nesccnte . 

12. Afflchage segmente adreasabte qui comprend une 5 
pturalii^ lampes 61ectro(uminescentB8 lumlno- 
phores disposees selon une configuration pr^deter- 
minde 

13, DIsposItil d'afflchage 6(ectrolumin8scent compre- io 
nant au mains une zone de matdriau ^lectrotumi- 
nescent dfepos4e entre au molns une Electrode pri- 
malre et una piuraljte d'electrodes secondaires, 
dans lequei tes electrodes secondaires sont dispo- 
sees de maniere k Sire excft^es ^ledriquemem de 
mani^re sdle^tve efin d'amener des parties s^lac- 
Ifonn^es diKlit mat^riau dlectroiiffninescent k sliiu- 
miner, et k Qchem'ner atnsi des Informations 

14 . Disposilif 6lec!roiuminescent comprenant un male- 
riau 6lectro)unninescent dispose entre deux diecbo- 
des dans lequei au moins Purte deedltes Electrodes 
estformee en tant que rait conducteursurunecarte 

do circuit Impnm6 

25 

15, Proc6d6 de tabrication d'un disposilif electrolumi- 
nescent, ie proc6dB comprenant r6tape conastant 
k appliquer un matdriau diectroluminescent sur une 
carte de circuit ^primd 



35 
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